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THE CHINESE COMMUNIST ATOMIC ENERGY PROGRAM 


THE PROBLEM 


ro determine the current status and the probable future course of the Chiness 
Communist atomis anergy program to mid-19638, 


SUMMARY AND CONCLUSIONS 


GENERAL 

1. Coaaunish China fs energeticaliy demlop. 
ing Hert mative eppabliltios in the field of 
atombsenergy, Sines tne erty 2950 che hoe 


heen meking a concerted effort te develop the . 


corpe of sclentiate and technicians and estab 
lish, tha rasenach: facitiites essontinl to the exe 
fork has progressed strate. 

the beneth of a aubsiantial anoued of Soriek 
ald. ‘This aséistance has been obtultned by the 
Chiness Cosamunists via negotisted, formal 
axtangements under whigh 


hava tiaintained w considerable teetee of on wnat 


fonotny. However, we belleve that ths Soviets 
have provided. this aid at a delizérate pace, 
hoping to postpone the attatament of a mathe 
Chinese nuciear Weapans capability ax Jong 
aa possible. ' 


ORGANIZATION 


3. Control of te Chines Communist rollitary 
atoms energy prognim and direction af niiih, 
of the total atoms energy prograss t4 go 
cently vested in the Socond Mintetry af ta~ 
chine Bulldiig {SMMB}, which was estsb 
tahed in February 1068. ‘This ministry le 
Probably patterned after its govied counter 
part, the Ministry of Medium Machine Build 
ing, The pesectul uses aspects of the pti 
stam, covering nuclear research, training, and 


leotope applications, are lnrgely wader the | 
control of the Selentitie and Technological 


Commision. of the State Codnell, with the 


Institute of Atomic Energy af the Academy of 


eres 
tabiishen 


reli Tioah promitvent teseuxch #4 
ce : 


TECHNICAL CAPABILITIES 
4% ‘The Chinese Communists have sequined a 


amnait but highly competent cadre of Western 
falned Chinese 


nusker spedalises. Their 
iiclear research efort has expanded rapidiy 
since the early 190' and mere than | 


lshed at institutes and wntvertities, In ad- 
dition te the Soviet-supplisd research yeactor 
and cyclotron, these ave & varlety of cyclo 
trond And obher acolersturs, mest of whilol 
are of Chinese manufacture, Yhe Chinese: 
have aconss, titough the Joint netitute for 
Nuclear Reasarch, be the large Soviet eccolar. 
store at Dubna. Ching’s share of the fitane 
Stel dete of tie Inetitute ts 90 percent, a share 
exveodad only hy that af the Soviet Union. 
‘We bellove that the whieapread Chinses train- 
needs of the milltary stunk energy prorat, 
‘The Chinese Contwiuniets are now capabte of 
comprehending and exploiting the lurwe body 
we open. sclentific Hieratum in the nuclear 


sclenees, Howover, the prozent chortege off 


et 





ttatned acientlats and enginesrs will probably 
persiat througheut the puriod of this ealimate, 
This shortage would hamper Chinese efforts 
to design, constrict, and operate factiiities ior 
tit production of fisstonable materials and 
would ba particularly secioug, amould the So 


viets decide to teduce or terminate thelr tech | 


leak ak 


URANIUM ORE PRODUCTION 


4, Daring the period 1950-1084 the Chinese 
Communisis, with some Sovlel al¢, explored. 
a number of nveas for urdu resources, Th 
1958 this queat for uranlum, as well aa the 
supporting Goviat aid, was tnbensitied, [] 





BOVIEG OFS SORCETITARION Pag ris gee 
oped for the Chinese in 1097 wera probably 
inbentied fox the exploitation of these emuthern 
deposits eid axpansiin of Sinkiang operations, 
& Although we have no information on the 
gobual grates af the ore, we estimate that 
Coonmunist China is currently producing ore 
ayulvaent to shoes 600 tons of tecoverable 
. Wanton tela per year Gee Tabled, page if}, 
and by 1984 will be copable of produckng mare 
then & thousand tote per year, We have 20 
evidenoe that way Chinese Communist ura- 
nium ore hes bean supplied to the UASR, and 
believe thet dt hoe si been retained for domeg- 
‘tle use. 


URANIUM METAL 
& aviderios that a 
Pre Tpke) conubruchesd dus 

















metal plant came into operation in late 1680, 
FISSIONARLE MATERIALS 

%. Chinese development of uranium, resources 
and the construction of ore concentration and 
uranium metal plants certainiy imply an in 
tended we for the wratlint is plutonium pre- 
tection. Althorgh urantom mictal Je Hot te 
quired for 18-235 production, the Ars’ sities 
of the ptocess could also supply feed for U4895 
seperation, Blaphing and design of faslon 
able materials protiuction faoliities could have 
heen in progress in, Ching ax early as 1O57. 
% We estimate that o find Chinese produc. 


Yok tenehor oouid attats eritleality ity tate - 


Wi, wud the fret plutonium might be 
tome avuileble late in 1962.) Since there is 
ho conclusive evidence for the date of. the 
uration olunt siartup, and sines fut con- 
atruction of xeartor and chenital separation 
facilites haa not bean directly astablished, thre 
actual stark of phitonium prediction could be 
& yout tariier or several fours Inter, 


%, thd pogaible that o W026 plant fe now une 
dex construction, .Cynsidering the magn 
jude of the developmental wack and industrial 
support required for the construction of a gas- 
cons diffusion plant, however, i ie br i 
that tie Chiness could poaiuce highly cn 
rehedt O43 sare thar late 1968! , 





the Asastonh Clitef of Ataf, Intelligenes, Dex 
portriank of the Ale Porte, disagrees with the 
dearines mepal and festotiakle ttalerlais pemlace 
Yon schedule i parneraghe 8 arid &. AT ab 













Reparabins plant Gale Wyte operation in Inte 1h, 
See his teotnate to paragraphs Wh, page 


= “iia that & platens 
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NUCLEAR WEAPONS ; 
1G. On the basis of all avutlable evidence, we 
now belleve that fhe meat probable date t 
which the Chinese Communists could drto- 
note & fies mute dovice ts sonietlina in 1083, 
though it might be aa inte ag 1064, or os early 
as 1962, depending upon the avhual degree of 
Soviet asaistince* if tye Soviets provide 
Restonable materials, and asslat i the design 
and fabrication of « nuclear davies, the hir 
Heme cond produce a nuclear detonation 1h 
China at almost anytime fa the immediate 
future. On She other hand, if there wart 
& lessening of Soviet aeslatance in the muctear 
Arid as & result of corrent Sine-Bovied dle 
ee progress wenld be spaniels te 
harted.. 


Li. While the eyplosion ef @ toclear device 
would give te Chinese Communists political 
aml propaganda rewards, they would almost 
cétininly procked th aveate an opeyationsl m- 
clear capabliity as quickly go fensthte, Bow 
ever, ah Teast two yeata would orobably be re 
quired after the explosion af 4 nuclear device 
to pisduce a small number of elementary 
Wempans, 


‘The Asulgtent Chiat of Stat, tntelligeree, Ge- 





porteient of te Ale Bowes Mellewes tot the 


Chinese wit) peobubly detonate thede fest suctear 
deviled in 198%, ond yeseitly aw earty ae late W981. 
‘The great polltical, paycholgieal, and military 
sclvnmtiines to be galcied ane mech that tit Chie 


Hive would areora top intional prlanlty to the dar | 


wehoqutient ofa nuclear weapue program, eine 
kerprate tie mines gsidence a, the pesdicticn 
schedule of xanduny metal aid Mastonable sen 
teztal to indleate that in 1069 8 aratiem ntetal 


plant aturted producing fuel dlementy far the | 


Sroduction renotey whith ja helkeved to haw gane 


arltical to, Wa. The fret naclear devber wilt ~ 


probably vet platontum frite this resectos, 
Finally, he Gelloves thal after late 16% Mey 
enrlehed (206 wilt be seattable for subsequent 
deoloen, 
"Rar the view of Ui Astistan’ Chief of Naval 


Cavtutiene intelligence, Hepartment of tha | 


Ruyy,. dae footnote 4, page 18, 








~peve been curtailed. | 





HUCLEAR POWER 

13, Since the Chinese nuglear program ap- 
pears Lo be weapon-oriented, we belleve that 
production reuchers wonld be siven preced- 
eine wer reactors denlened fdr nuclear power. 
Further, we de not belleve that the Chinese 
would complicate the design of thelr firat pio 
duction teactors in an affect to extrack bye 
product power, Weestlinate that the Chingss 
will net construet truclear power stations in 
the 79W-1968 period, 


SOVIET ASSISTANCE 


TS. Soviet assistance tia heer at iroportant. 
lactor In the Chinese atomic energy program, 

Urulex ax agreement for conperstien cone 
tinded In 1555, the Soviets have provided to - 
flee Chinese a temarch viactor, eyelotren, 
technical astistance and training, A Sino. 
Soviet Scientific and Techoicnl Agreament for 
the years 1988-1068 was concldded In 196%, 
Other knwvwn Soviet ad hag been furgely com- 
cemmed with uranium prospecting and the 
preparation of designe fer uraninm ore con 
centration and urantumn metal facilities, 

{4 We have no firm evidence of Soviet assish- 
anes in degiening or constructing flasionabte 
materials production piecing ot in Sina 
ing the nrteviels or equisuent nee 


iE. Thais some evidence tat Boil ald ay 


reporte thal Paneny Withitay: 
oP Savket nigians fom © Chino 3 toot nlAce, 















DISCUSSION 


1 INTRODUCTION 
18, There is wotple evidened that Communist 


Ching Is placing great emphasis un atomic. 


anevey int tha quest for tine scliotkifie and titi. 


tary stabure exeonbinl to a mejor world pager, . 


Two major related efforts are heing acnirded 
a very high peboriiy: 

. The development af schools and labora 
focles required. for the training of aclentists 
and aniginders and the conduct of reaunich 
exsential to the understanding and explitte- 
tio of the niicoar sclenens: 

b. ‘The dinwlopinent af the scientific and 
industrial bags whigh would be seeded for 
the development and produstion af nuclear 
WORTH, 


i7. & large body of information is avallabte 
concersiig the Cidtitese quest fur trained mane 
power and, céstarch facilities, and haw thle 
effort ia organized and controlled, Tnfotma- 
Hon drt Sele mitery aborale energy prigram 
je quibe seanty: however, thelr barge scale ex 
gleitation ot hair urankum remurcer snd 
statements by key Chinsse Communist officials 
ave sitong evidence that they betend ot Be 
elon m Hative ucianr ye e capenlllin, 


is 





Ik HISTORY AND ORGANIZATION OF THE 
CHINESE COMMUNIST ATOM, BMERGH 
PROGRAM. 


Gnupiat ' ‘ 

18, Control of the Chinese Comntunish toll 
tary elon anergy peugram and direction of 
mavels of the tatal aforitle energy progrand iy 
currently yedted In the Second Ministry of 
Machine Building (MMB) (nee Figure 1). 
‘Thin ministry Is probably pabtemad after ite 


4 






Mennes AAON NEA annette ene TET 


Boviek countetpart, die Ministry of Medhan 
Machine Building, The peantful uses aspects 
af the program, covering muclear roseavch, 
training, and lsetope applications are largely 
inider the conkrol of the Sclentifie and Tack 
nologital Commission (85C) of the Stale 
Counsell, with the Tnetitute of Atuatle Energy 
{TAR} of the Academy of Sciences as the most 
promivent research establishment, 

Nosatany Avon Byewie Baouant 


19, Evelventent of the organisation of the 
military aspects of the Chinese Comuiunist 
atomic anergy program can be traced through 
aeveral etapes of a ae Baaly i 7 
widespredd activit TROT prasped 
ian wate sf byt eo AO PESRSEORL 




















Depuly Miniter ao 

nty Head of the ‘Third Burcan, was 
Cy amen ns whem Soi 
cry Gare in Chinn tad to deal, an ine 


dication that Lie wad tn overall sontroé of 
the program. In addition, Liu headed the 
Chinese delepstion to the Murch 2968 confer. 
once fn, Mosese which resulted In fhe forma- 
Hom, by eleven Bloc ovutityies, of the Joint 
Institute for Ruclwr Research GUN) al 


Trabant, WESH. Tb is evident that bls atomic 


etiergy itaponatbliities were not iimited ba 
uranium, procuneenentt, 

26. In November 1086, the Thind Ministry of 
Machine Bullding (TMMG} was established 
ander General Sung Jenehiung. A thicd 
winistey had beet orginally established tn - 
April 1068. to handle tia manufacture of tt 


 ghinery and electric generators, but was abol- 


ished fa Mey 1996 when its responsibilities 
were taken over by the Ministry of Fower 
Bquigment Industry. The fanetions of the 
new THI Ministry were not made publigs”"] 








41 Th ‘Apiil 1957, the Chinese press at 


mounaed tht Ln Ohteh had heer relieved of 
his Guiles (ni the Ministry of Geology and Hie 
Third Office of the State Counslt without 
mention of the reasers for bis relief or of his 
Tote assignment, is reasonable to ag. 
waite that Liu assured a comporatie position 
‘with the TMME. 


22, In February 1059, the TM was rinamed 
fhe Second Ninistey of Machine suilding, 
We do net helfeva that thin april 
tapresehiied any real change ane ter 
functions of the former TMM ‘fhds teller 
ie nupported hy an announcement in the Ohi. 
Tess press Gti Ih September 1982 that Liy 
Chick way Deguty Minigter of the SMM, and 
on 13 September 1980 be wag appointed 
minister, 


AS, Some of the elomerits of the present SMB 
have been identified 





Se S16 and Seventh Bureaus, referred to 
in tte Chinese Contmunist press in Deasber 
W987 as being under the TMB, may have 
continued to function after establishment of 
the SMMO. A lit of these elements is givey 
in able 4. 











noamizeriod oF Nucizar Hespsacet 


43. Fromotion of evtence wae an annouriced 
poliey of tha Chinese Commiiriint regime alter 
its takvoweyr in 1848, and enphasty wes ace 
confed to muclent studies fram thie otitest, 
The new vegime evtablizied the Chiness 
Acaiemy of Selennes in November HMO (elt, 


| US te 80 institutes), by renrzantzing and cone 
| sdlidating the various Inatitutes and Isbora- 
j toxtes of the Chinese Natonaliat's Acadetiia 


Hinks aud tha Wational Acadenny iy Pelping, 
The new "s tnatitate of Modern 
Pin vies (later named the Institute of Phydice 
aud then renamed tha Instttute of Atami 
Raa is early WT) was aslened neler 


| Stidke os a prlovity nizsion, The Chines 


have stated that the research prigran.at this 
institute did nob begin until 1993, Ye Mareh 
1964, they atriontiond thelr intention. of arb 
ing she Bovick Union Jor ald im thelr nielear 
progeint, and int April 1938, an agreentonk wat 
algned under which the aovlets warn to supe 
ply a research teactor, exglotran, snd beche 
nicel aadatances and were to train Chinese ape- 
dlolists (gee paragraph: 89}, 


26. ‘The nucle reseateh and training effort 
wat intensified dusing the yuars 1838 tu 1957. 
‘The giuls af selentific and nudlear polley were 
abl rerio apr teragorrig 
Tee Hetenieury were tal 
toward selling tp a nuclear xesearch orpwnieas 
Hor, and a ramiber of basin resentch projects 
iy nuiclesr silence and teelnelogy were 
Iounched, The nuslier energy progrent wes 
given @ further Goask with tha completion af 
the research reanter and cyclotron. af the Ine 
alitate of Atumic Energy, Pelping in midsliag, 


#8. Im May 2966, the inte Coumel of the CER 
established the Sciontiin Planning Cormiis- 


‘atom, cemnpertd of high-level scientific, coin 


thtinist arly, aud military members, ‘The 


‘commission formulated & Twelve Year Blan 
. tor Selene (1956-67, wherein stress waa 


given to research by certain dread fetdy of en 
dikvon, the leading Held tebe atomic energy. 

#7. Obinese nuclear research fs alzo being 
axulsted by Ching’: membership in the Joint 
Tustitate ior Nuclear Researely (JINR) at 








Table 2 
SOME ELEMENTS OF THK SECOND MINISTRY OF MACHINE BUILDING 














Figs BAW oe eee ene Tebwtvperweeee ees DHE CRGHSR DINO, gatated ander TMA 
hefure It wae renamed SMA 
Third Suregis i... » Raserntor 1068 (Subordinate fo Content of : ita Merongtanat 
din, of Orology)  Oototer ies? = China, « iter Tettemtiurn prospecting 
(Guboriiosts to TMA, Pee and alniing 
uate 860 Lenbardingte ty 
SMMB 
Bothy Berea a OA Nt BOB ees bag noe af atomic eceegy related dite 
atuments 
Beventh Myra veces. Pipetnotemeenteies Per chinese pres, existed undet ‘TAM 
hefove It wag veramed BNC 
Swaltth Bure fe | 








“an Manica Chengcat Intaaey se 
Tran adie the delivery of dani) winter 


a 








Dutta, USER, alice 1006, Chin's shat of 
the finanglal costa of the institute te 20 per 
cant, & share exceeded anly by tink of the 
Soviet Union, 


48. Gurrentiy, the riucleax energy research. 
aml development 
directed by two nisin bedies, the Solentific and 
Techrologieat Commisaion. (Sh) and the 
Acuiemy of Sciemens (48; (ee Figure Tp. 
The STC ts the most powerful organization for 
coritteliing sdteniitie recearch in Communist 
Qhing, Formed ta 1880 hy merger of the 
Seiantifle Manning Cyrmiltive and the State 
‘Pecimolagioal Commissiot, thay closaly 
the cotiperation and cotrdination of research 
belweest the AS and otter research orgastiza- 
tions, The Academy of Selenvos ig the chief 
orgenigation for reesrch in Communist 
China (ase Figure 2). Certainly, the most im« 
portant nuclear regeatchs is cavtind aut by the 
Acadetty's Inativute af Ataniie Energy's two 


progrom: is controled and © 


forationa in Pelping. We bellewe that the 
HMI also exerts considerable Influence in 
the area of nuclear research and training. 


20, More tian twenty different Installations. 
for tudluar energy researok have toon identi. 
fied (ote Annex A), arid thers is good neucon 
eq. Ieelieve that the Chinese wilt continua te 
Stress tiudlear energy research throwzh the 
tajiblishment of additional facilities, Aum. 
ber af porararniaa at the AS, dealing with 
Phiyaioa, chenletry, matharmatios, geology, and 
electronics are Raden tobe engaged in various 
axpetis of the Chinese Contmunish atamic 


energy prograin. 
IH, TECHNICAL CAPABILITIES 
Nycutart Rear 


40. The Communist Chinese have abendity ad- 
venned their nuclear teseatah eifort atnae the 
erly 1900's. Principally ander the IAB the 
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Communist Chinese, with varying degress. of 
Soviet aselstancs, have catatlighed more than 
paunty faellities engaged in nuckar reqeangh 
it various porte af the countey (fz Figure 4), 
‘The rmujor insitlute, located tn the suburbs 
ot Pelping (ae Figure 4), shou 20 miles south- 
weat af tha ality, houses the Sovietaupplied 1.5 
to 10M reseuroh reactor and the 25 Mer 
eyelotom (Figures § and 6). ‘The reactor 
tsea taro percent enrichal uranium fuel and 
heavy water as meterat. Tt has been one of 
the leo succisutel ecamoles of Soviet aonlst- 
ance ta the Chinese, Por nently one and and 
haif years after the reactor became critical 
‘de 2556 iis operations were acupended b bertause 
of taenhantont ditficultion, 





Sevres 4 


Tanearih raaetur and epdlatron tlktsig of the LAK, 
Peiping, 1088 





Figare 8 
; Heseareh reactor at dive TAR, Peto, Toe 


Si, Chitean high energy physics resoseeh fs 
eared out at the Joint esthtute for Nuclear 
Research at Dubna, VHER, Nuclear reactions 
af high anergy mesons and yotons are studied 
atitising fee 10,000 Mev aynctirstros and the 
180: Mew aynchtoeyelutron, bubble chanibers, 
mination, aid Chersnker counters. Wang 
Ranehvang, leader af the Chinese selantints 
at Duka, and alee Depaty Director of INH, 
recently has bee credited ex being one of tha 
discoverers of a iew nuclear parttete, the att 
algma,. minuk hyperon, : 
32, Theatetien! haath in cosmic rays is- cons 

ducted by a department of the TAR. Experi 
mental data are gathered at the Loheseh 
Shan Observatory in Yunnan Previnoe teee 





Figure € 
The TASe Oh Mer cpelotron, Palping, 1068 
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Pigure Th, whith is equipped wilh: migit-piate 
atut magretio-field cloud chambers fave Figure 
By. ‘There are also facilites for the observa 
fon, af ccamic my atrangth, Including « eubls 
ond-shaped meson moniter, a tieutron recorduy, 
gad. a largeabed, Bovist-furmiated loniestion 
chamber. Closely allied to the thencetlest te. 
search if soemie rapa is She work canducted 
by a small group of sclentizta at the FAR in 
nuclear ghisicd, whih fs alnillar to Shot cot 





Figure F 
* Yheuch Bhat Ohearvatary fey come tay tesa, 
Loheuels Shicy, HRT 





ducted in « sudber of other counfties, This 
ineludes calewlations of energy levels, utilising 
the shellanodel comept, and studied of the 
inter-netions of aucleoria ind the character. 
isttos af fundamental nuclear particies. 


Reszance Egoreneeee 
34. Altiough the Communist Chinese have re- 
celved large quantities af laboratory equip- 
iient fort the USSR, they have been quite 
Sieresstul In Dulidiug sclentific apparatus for 
thelr resenreh, Major items of nucleir ra. 
sennch equlpmnentd are lated ia Tehte 4}. “Phey 
have tullt feo scceleratote al the DAR lo 
cation abot cight miles northwest of Pelping, 
{Figure 0}, whieh ls primarily concuried with 
theoretical nuclear physics and tow energy 
aepeleration, ‘These machines are a 35 Mev 


” elenirnstatic proton accelerator and a 6.708 Aer 


Van de Graaff aerelerater, Other native 
eyblpinent inclades the 1 Mev cyclotron at the 
Physiat Diipariment of Southwest Morntal 
Gulleg the 3 Mev cyclotron at Tents ad 
yeralty, & 10 May induchionsteetron accelerae. 
tur (hetatron} at the Central China Engineer. 
ing Institute in Wuhan, and aS Mew induc 


igure © 
Multipiete eysipment for nostnie ray regearch at Loe: Sen 
_— Olaerrstory, INF 
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Accelerator... Fulping 7) ..... ‘Tabnghae Wolvettity ce SME as madison ‘Bisetran. 
Qyelatron’ 





Raat 
tron. 
Acedlerater .,.. Donte ........  ‘Plemigis University... teavecae 280 00, Cpeleritt 
Aecelerater .... Otevtigking ... . .. Squtheaeas Raemns onlage wea EMG ...,. Opeleton 
Annaler tor Sanwa. aa POWAY eee coea eae ‘aS Mer, 
Aanelevator Peiplg (3 -. es precvendebeésetwhheaseatines 8S May. * ttoctroetatie Protas 
Averegstor .... Felping usa . CORxEee a5 Mew, . Ven oe Graaf 
Accsorater ... Peiping iW? ..... > Peaping abvasaliy "| ciasecesesaares GO Me. Mietion § Bheehwen 
Cycinthon"—Bela- 
Srey, 
Ancelorator .,.. Peiping (Wi)... Pedplng: UMHS os... ccc aw ens a7 Mev... Blechteutatte 
Acetlerabar ..,- ced waa Cotiak Marte'sl Brilueralty oo ccecis eee Bee... Beobtoatedis - 
Auseleratot ..,, Cantor, Chyngehan Universtiy... ... tankeown> otary 
Atederaior 0... Hala... vies Chinotury Ualversdty oc ccccse ta Mer «. . Bidsteestatie 
Avesineatar .... Tate (Batens .... Eaatlbute of Pabtoteute Ag cc PEM oe aici) 


Adgalnvaict .. rise WBMES eee ons Atemile margy Saeats QMer . 





The IAB research astebitshasant, Folping, 18a 
toneleciran cyclotron af Taltstiun Dudversliyy 


in Palping (sue Figure 20). 


at The Chinese have made cunsideratte | 

yess. In entablishing « brosd eapablitty i inane 
wfecbure a wide range of necesenry equipment, 
jor training young nuclear atientiats and for 
supporting the nuclear research af thelr in- 
stibutes and vitiversitios. Am intenslye effort 
hag been mode fo provide from domestic 
sources a sutfichent quantity of neclenr radia- 





Figure ip 
& Mey tetatron deslened anit balls at ‘Toinghion 
‘Oikvarally, Pelplig, 1958 


thon detectors, high grade emulehane, acintiiat- 
ing abystals, photonmittiplier tubea and age 
cessary clectranic equipment (see Figure 11), 
More recently, Chinese developments with 
pulse helght analysers and roloracedcenied sake 
ating equipment might impig future work in 
Hetutron Himeoitiivat sbudies or even in mu 
clear weapon eer By about 1967, 


“3 











Figure 1 ; ; 
xeinples of olectronle equipment built hy the 
Oiivese, Pelipling, 1086 
the Chinese could be as well provided with 
laboratory qyalpment for resterch in macleur 


physics va ate the larger western Burcpenn 


cutntritg at the present thie. 

Necrsan CHRMISTRY : 

Sh, Stiilies in nuclear chernistry are cone 
quoted in @ woriber of inatitotes of thie Acad. 
amy of Gelonces, The IAS is concerned with 
the productlots of radioactive ieotopes ie: tte 
Soviet-supplied reaater, and with the produc. 
thin of radinachive ieatepea in the Soviebeup- 
piled reactor, atid wih the separation of stadia 
leotopes using the ton exchange methud. The 
rentior reportediy has protuead over 3d dif 
ferent radioactive isotopes, inehiditg eohelt~ 
St, sodlum-24, phoaphorus32, and ealelurt- 
45, Tsotopes are being waed in industry in cone 
jenction with Chingse-praduced gamma-ray 
inabruments for detecting flaws in machinery: 
in geology, to detect types of mock and the 


quological formations of atrata (Figure 28); ° 


in inedicine, in radioactive cobalt apparsins 
tor trealing tumors and cancer (Figure 15}; 
and in agelouiture, to improve fertilization and 
culfivation af crops. Acaderny of Selenees ine 
siiuurtes, other than. the TA, are conducting 
atudies on teactar corragion problems, urani- 
lint and thovfam chemistry, and the separation 
of the roresortin tn D5, i. was reported 
that Communist Ohlins selontisies bead ob 
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Chinese-peoduesd radioactive deegewell surging 
syokponont , : 





Radtocohalt wth for neediest therapy, Shonglial, 158 


tained pure uranium and thorlut ont a jabora. 
tory stale, 


it, When the Communists cane into power in 


Chita in 1449, only about bin sefentists were 
engaged it tiuelear physios research. Since 
1949, Communist China has made an intensive: 
effort to train selaniists and engineers in. the 
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ay 
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humbers necessary to saggert a comprchen- 
sive atomic energy progenm, building from & 
" core of highty competent, Western-trained 
aclerithts, Nevertheteas, the present shortage 
of itained achantlate and engineers wilt probe 
ably reralst throughout the period of Lb esti. 
inate. This shortage would heraper Chinese: 
etorte to design, cotstruct, and operate fa. 
collides for the production of fsdenatie ma- 
feriala and would be particularly serious 
should the Soviets ducide to teduce oe term. 
nate thelr technical aif, Annex B contain o 
Jisting of leading Chinese Comiunist nucteae 








iV, NUCLEAR MATERIALS PROGUCTION 3, Although rand dec dopoalte of varying sise 
‘Waseerne Cire oe brie hy axist in a number of areas 
eee < OOK. sh CR, YaRy fen epedltie mirage 
3%, Un tatch 1900, a Elodivetes Mon-Pertotis inentionsarekiown, ‘The Chinese are belleved 
ariel Rare Metals Stock Compaty tas estah- 505 ante twa depottta in the Halch'ens 
~ ‘ished, with hendquartera at Unmchd, for She eee hari Se ene 
develoument of Bag aay ae os eer 
e A 







district of Minoning Province, 





the iitta. ope 
are fulleates leat the anapasny wea operated 
wat 1054 when it wa dismlved as 2 ott 
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34, Chinese urenhim prompecting and Sen 
ttt, to ‘whale Suviet eebenttut ch. 






‘Third Burean of the CPR: Atinistry zat 
they are now auborditiate to the Thind Buredu 
ot the SMM, [ 
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tion for the years 1962 through 186d Ja pre. 
sented Lo Table 3, below, 
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ESMINATED CHINESE COMDIUNIST RECOVER- 


ABLE EQUIVALENT TRANIUM METAL 


FROUUCTION fose-15es 


tMetae Tonk 


Year Aneel 
WEE ee co Soames | D 
VOSS oie ceceeenscawe ory AD 
1958 nore 
tea ee er See | 
$908. evssssvesees ace 400 

ante Gntnensee cia ve, MOO 


Curuisive 
iRenaded) 


« 
Py 
148 
8 
308 
408 
mn 
1.060 
a 
200 











iene. hela : 








stallation suggests | that a shnilar urgency was 
attached (0 tin construction of the largey ore 
ronseniration plants, 


‘Unantimns Miers. 





tration ie uranium metal peoduction have 
heen noted at the Oh 'angsha Mining and Mes 
allurgical Institute. 


| 45. Assuming the consttitetion thea required 
{ to be twa te Sires veers, the urariium metal 
| pienk could have been completed iy 1980 or 








> 








Hon In ote 2980, probably in the Olvatiaho 
ateas 

Crtioxs Nigcuman MaTmniats, 

47. ‘Thete is ovidence that the Chinese produce 
other roaterinis sucti ae thorium, heavy water, 
cpreniiay ett, Which have nuclear energy ap. 


tor, Same of these product are now 
teporied, bub couht be diverted te intemal use. 


48. Thortum deposits have been reported at 
various Sites in China, tub the mosh Ukely 
ateeas sppenr to te in the Civeltarns Basin 
in Gsinghal province: Bsinhia, in, Hunan 
provinces; Hainan Istand; and near Paot’ou, it 
Tnines Mongolia, Present information does mot 
shone estlinate of thoniuns prediction, tn 


they have Lnported thorlum, probably 
Man. 


pa trudiess uses, for ceample, the 
facture of gas mantles, . 


AS. Chinese fivterest in heavy wake produg- 
lots wea indicated by ax Getober 1099 stute- 
ment by Chilen Sar-ch'ting, Direoter of the 
TAR, that on analysis of heaey water concert 
tration in yariows waters had heen made, and 
thak the deuterlim contend of sore oll Held 
Waters Gifered the roost promlan, ‘The poss 
bility that the Chinese may be following the 
- Givlet practies of associating amall heavy 
_ waher production plants with nitrogen ferti 
User producers to indicated by Chinese state. 
ments that the MMB has supplied varius 
types of equipment for the Seechwan Chemical 
Plank, & Iarge new altrogen fertiliaer plant 
located near Chongtu, which began trial pro: 


* Hor the view of the Asdiatant chtef of Btetf, rt 
talligence, Departaent of the Als Bacae, ste foots 
tote L, Daye 3. 








or aLgeGs sreliun mete pleat earns into dpe 


; ay | : 





waltr production program is In progres 4 
Ching, 


5G. Certain other raw materials, wefal in an 


4 atomic emrgy program, have been noted fy 


smarts shipments from Chins to the USSR, 
Notable atnong. these are lace quantities of 
berylilum, inium, amd divorite ores, Moly. 
dentum, Moblum anit tantalun ores have ale 
heen exported to Rugala, 


ect a 
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83. From 1955 to 1960 tie Communint Chinese 
attempted bo obteta inom farelgn sources mony 
materials required in an atomic energy pird- 
grain. “The pure metale Included uranium, 
thoclum, beryllium, bomarrnertry boson, atid same 
of the lesa knew rare cor’ 


54, The quantities wen wern ae VOry 
arial, sometinés amounting to only o few 
gran bat hundreds of kilograms of metals 
suth as beryllium, coelum, and eicondum were 
apeciiied by the Chingss tn Intornational trade 
requirements in 1860, TE tay well be tak 
the Chinese fceuaed thelr effort of produc 
thal togetenan fr supplestonbery.gaclees 

Li Sup Scleat 
metals from domestic sources, ‘The Chines 
may tok be abla to become aeifaulfolent in 
thelr petition of gupplenentary muctear 
mmatals uritit the darky to mild-1960's, 


Prainvas.e Marea Peover 


§8. Chinese development of urantam resources - 


Sti af ore condenization and wtaloid metal 
facklities strongly ieoplios an intended use 
tor the ureniun in plutenium production. 
Adthough oranium. metal is not required for 
U-295 production, the Sent siages of Ube tro 
cess coid alsa provide feed material for 0245 
production. Sinee graviston foe thee crite 
Thom wens world ordinary coincide with ot 
even precede that for the feed materials plant, 
Leer and dinign of fisdlomable material 

pocducbion facliition ais tuave been in progress: 
In Ching as arly xe 1987, 


56. Pintonium We have tio evidence of the 
ing or sat it gonstruction af pro- 


plannl 
deotion: yreeeinn However, the tack of mach 
evidence cannot 


te considered conclusive. 





jo 


Brayeee Aten meat hie ronnie ‘extanaivg 


correspondence ‘With: Maaco, 


BY, Our estimate of when the Chinese may at- 
fait & plitentim capability must be hosed on 
the eitimabal startup date of the Chinese 
iventim metal plant. Allowing @ year of 
Sraciinny plant operation tu partons techinclagy 





and te pfoduee enough urniam te supply 6 
steal piutarlum prodection reacint, reactor 
ae imight occur fm fate 1081, and the 

fist plutontam tight Beton avallable. late 
in PG024 Since there ia no conclusive evi 
dence for the date of the anand plank start 
tp, and since the eohstrustion af resetor and 
chermieal separation facilities has net been di- 
veokiy eatablished, the actunl atuct of pine 
tonium production eoutd be 4 year earlier ot 
suveral years Jutar, 


50, T2858, Tt ie possihte that a 1-258 plant 
fs now under conattuction. Im this cnae, a 
somewhat shorker delay between feed nvall- 
ability cod Hsslonatie muterlals production 
sould beetterted, Considering the magnitude 
of the developmental work ard indhustiiol auy- 
port vequined for the construction of a geseous 
diffusion. plant, however, 1 ia Gnprobakte that 
the Ghinwwe could produces highly enriched 
U-295 sartier than inte 10g" 

¥. NUCLEAR WEAPONS. 

#9. Although we have te conclusive direct ait 
deqes of « Chines nuctear weapons progrntn, 
‘we heliews that suck a, aoelatey eat 

twen givett uriority by the Chinese, ve be 
lieve that the Chitess would alinde} certainly 
oonakler that a demonstration of their capa~ 
bittky to produce nuciear weapons would cot 
finn thelr claims to great power stabs? ibd 
we Delleve that the Chines Commimninty 

tarry their suclear weapons progtant paral 
3 rapidly ay posible, sioness will depend i 
large mwagure upon the degren of assistance 
recelved from the Soviets, Recent evidence 
atrotighy suggests that the USSR sony have 
given the Chinese Commits more techrieal. 


| asuistabce leading toward the eventual pro 
| duation of nyclear weapons than we had pre- 


Wously considered likely. However, we be-' 
ikeve thet the Boviels have provided this ald 
ot a deliberate pace, hoping ta neatpone the 
+For the view of the Ashton Chief af Staff, Ine 
taliienes, Departeaentt of che Alt Force, sen foot 
aete 1, pate 
‘Wie a dhscumdot of Chinnen liceitives for 8 n= 
: HOR 10-4, 20 














‘peat as 


attaltrient of a native Chinese necteur weap 
ors eaipeblilty slong as poaslbhe, 


#0. On the beaks of alt avaliable elim se 
now ballevs thal the yost probable date at 
whieh She Chinese Communists could detatate 
a first nosteay device in xomelime in 180%, 
taongh i might be as late as 1984, of us exrly 
as LOOK, dep spon the atau degter of 
Boviek savistnaie5 4 It the Saviete provide 
fivslonable materials or asset in the design 
fd. fabrication of @ nuclear device, the 
Chinese cauld produce s nuclear detonation 
te Ching ab almost any the im the tramediate 
future. On the other hand, 1¢ thee were a 
legeantng of Soviet assistance fn the nuclear 
feild aso nesult of current Sine-Boviet dian. 
sits, Ohitese Commish progress would be 
substantially retarded. 


HH, after the explosion of thelit fist nuclear 
devies, the Chinese would eliiadt certainly 
proneed to create ah operational tuclear capa. 
cae ee pe dearer Weave ah ues 
‘tre gears would probably be required after the 


fiat test to produce # small nimber of elie 


mentary WeDo, 
Vi. NUCLEAR POWER ; 
&. ‘Phe Chiness Communists announced fo 


ThSG that “wtonily power ulations ould be 
bull.” Howe, such stations were tok ine 


Mee TOR ITH 

For tha view of tee Asalstamt Chlat of pour ban 
teligence, Dapartotant of the Ale Potes, aa 
Tue &, page &. 

“Phe Assistant Chiat of Havel Cpetatloie (in 
teligence), Deparkmunt of She Savy belteres that 
infettaation on the nature and extent af Soviet 
wid t Communist Chive iy os yeh Insaltielens 
for @ xelinity eatizonty Of the yaar in wilels Soe 
Chines Conunaniehs ooeld dubonate & oonltar 
device. Re cousidere However, that certats: bate 
tngermetion, stenht hava besos available to os 


phogeeley Reward dat deaneation iy 
predveed naclear davicg vary much before the 
Heal stapes of Yits five-year exticnte, fn the 
ahserine of what he considera b> be my evidence 
pertnitg ho oF indicative of Mie production . 
Saslonotit materiale it, Comments China an 


fh: the ight of the rolatively chenentary: ae 
ot KuOWwE Mastear neanaruts taettes, he te unatie 
to xecqnh fie time ahedale for moclar weapons 
as given fe this pages, 


vy 
eluded in the Seadnd Five Yoor Plan Goi. 
1962), and. there ix ne present evidence fora 
power program, Sines the Chines nuckeer 
Progra upiedrs to be weapon-ortentad, we 
beilewe Ghat production reactors would be 
given precidarins aver retctors designed for - 
‘ucleat power, Farther, we do moh bellove 
Shat the Chittese would compllaste the design 
of their Oret produstion ¢esetors in wn effort 


“to exdtach by-product power. We estimate 


that the Chinese wilt nob construct miglear 
power stallions in the 1280-1965 period, 


Vi. SOVIET ASSISTANCE 7 THE CHINESE 

COMMUNIST ATOMIC ENERGY PROGRAM 
$3, Soviet agslsbitee hag been an important 
faster in the Chinese atomic energy program 
to date, ranging fom partlcigation in ura. 
nlute popepeching and processing to the sepEly 
of @ research reactor and eyclotren. Thit abt 


“has been fumished under fommal eontrectial 


ugrecments under whith the Ghings Con 
Tiunista heave apparently maintained a ton 
shigewble degree of — vane 











Laws tint Somaaliteny for Uiilisation 
of rhino Energy (OLAVATON) hee curciad 














the Chief Di, 

Fivat (GUFVE) of 

the Moscow AVIA grep bs conducted aerial 
ptospecting surveys for the Chine atomle 67. ‘The Sowleks have alse aselated the Chinese 
eruitey pregram ste 1856. The USER Acad by designing uranium ore conoenteetion and 
otny of Scienoes bas furaivied much af the foteccemre ne ie 
Rnown sntentifie research and training assist 
ance and may have assisted in Chincse prow | 
poelitg for rare metals. 


8&. The exrliest Soviet partielpation fn ke Ls 
: on PROB wneconed | 5 — 
Hin exploration for and exploitation of urd. ? 
Tatiana fia Soc otal Neanewes ul ma-087, but a omar grvup eoncemed 
and Hare Mutate Stock Company arganized pe ih ore processing eehnology was 
in 1940 may have bien Intended to develop are © O° @ ws Jake as Jauuary 1958, when 
resources (or ultimate Soviet wse. However, _'* W08 winding up tts affairs ("OU 
we have no-evidends that Chinese draniym ore 
was ever suyipiied to the USSR, and ab least 
shee 1954, when the company way dissohved 
a3 6 Joint operation, the Chinese uraniom ap- 
pears to have been intended for domestic nae 
only. Soviet participation in the Chinese ore 
preprarn has included field assistance aa well 
as technignt puldatins, The degtes of Soviet ring 
as to the uraniam ore production pro had been hid provided by GLAVATOM and 
from apparently decreased aller middGG7, | "| the USSR Academy ef Sclences, 





















. A Sing-Soviet Nuclear Energy Agreement 
was signed in 1005, and published to the world. 
Under its tertns the USSR agreed to: 

a. Provide an experimental heary-water 
moderated. research reactor wit thormal 
capuclty of 7.5-teI0 megawatts, and « 26. 
Mev oyciotrany yender sclantifie and toch 
ninal assistance in building, assembling, 


Top ssemér[——] 





fing continged, however, at 





wenniinm metal facilities, 








adjusting and starting ite reactor and ey. 


ddtron: and to assist in the design of the 


sclentifig and expirimertal Instalintion to 
hovae these pleces of equipment; and 


& Supply the Chinese with Assionebie 
ard other materials fox the reactor and for 
Chrtying out research In nuclear phywice, 
tralk Chinese specialists in nuclear phyates 
dn the USER and supply Soviet apech tg 
to work fn China, 


20. On 18 January 1968, after aearly ten weeks 
of negotiations in Moscow by a Chineie acien 
tific delegation ind by Kuo Modo, president 
of the Academy of Sciences, a Sina-Havlet 
Selenite and Techrileal Agreement, covering 


TOP 





th. , wire 150-02, was signed, None of the 
details of tds agreement Have been made 
known, yet Ht is Ukely that curtains aspects of 
Soviet aid to the Obinest Communist atomic. 
ShErey program were provided. for. 

Ti. Soviet speclalista have ats assisted the 
Chinese with the Installation af an ABBE 
jonleaton chamber, with a volume af 1000 
Wars, Sled with argon af 10 ahmospheres, and 
screened ly a Th emlayeroflead. This cho 
bee, which was @ gitt of the Gaviet Orion, was 
probably Installed ab the Chinas Institute of 
Atanila Energy's lomtion northwest of Pei 
Fing, for the use of the Cosmle Ray Depart 
ment of the Institate, ; 








ANNEX A 
SIGNIFICANT RESEARCH FACIITIES 
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ANNEX A 


SIGNIFICANT RESEARCH FACHITIES 


L Chinese Hatversity of Science ond Techs 
nology, Peiplig—President: RUG Moda, wht 
ig aluo president of the Chitess Academy of 
Setances. ‘The university fa under the fount 
conttal of ie Mininiey of Bducation and the 
Anaderiy of Esteneds. It waa established in 
September 1958 to provide qualified setuntists 
to staff the Instituins of the Academy af 
Soteioes. Je has 18 depertments, with par 
tentue siaphasla oe Buclear energy and 
rilated subjects, The original enrotlinesit 
1,800 saatents. 


2. Departnend of Physics, Maakal University, 
Tientsin, Hope Propines. Ta anconionce with. 

the 12-Yeay Plan for Selence, this sanlyersiy 
vas to beromne ong of the cantare for nuclear 


nd, 

$967. The Physics Departwent, headed by 
Professor CHIANG any Sah x a 
harnogerceat chrepert! atomic 

WHA maxim \ cemisibis piaiet of 3 watts, 
ih addition tea high gy: clauce deeteanle abate 
elactriolty accelerator with a cayaclty of Bee, 
and alee a beta spectrometer for the uludy of 
Ssolope proportion amd muclenr struct =, 


a. Hein Atenie Energy Researek: Center, 
Hisian—Direchoe: Dr, CHIEN Sench'lang, 
oilea divector of tis tnatibute of Atomin Bnergy 
in Peiplog. Se ee ae 
Haten Tivigion of Chinotung University, the 

center iam hranch of the institute af Abonis 
Energy and comes under the administrative 
control of the Shensl Branch of the Chines 
aa of Sciences. ‘the conter—oiniiy 


with the Phystes Deparinuet of Chisotung 
University reportedly manufactured an atecr 
tronie accelemtor with w maxim Planned | 
eapnelty of 1.8 Mev, 


4, Inetitete of Physies, PelpligHead: Tr. 
SHIH Sued who revelved hie training ia the 
United: States, aind by been Identified as che 
of China's leading suielear solontists, Subor- 
dinate tative Ohiness Academy of Selences, ine 
inetitute concerns Hecif mainly with eid 
auch as solid lucinesmotce of radiation, metal 
physics, and various other subjects related to 
atomic enetpy and applied physics, 


& Instituie of Atonic Saergy, Peiping Heads 
‘Or. cere Ben-chiieng, who Waa trained tn 
Fyanea. Stbordineteé to the Avadeniy of 
Sctecss, the institute carries on most of tte 
snangy. ‘the inaibane ts enpalte at erin 
energy. enna rig 
wut advanced vemarch in the fleld of atomic. 

energy, The inskitute controls the research 
dowe with the ere ape = eityilia 
search reactor and 2h 
which ate located at pre 
siothweak ot Peiping and alightly bess that 
Grilles west-nocthwest of Kanghalang, Other 


celerators (28 Mev and 0.78 Mev), vatioos 
ROUTTERs, vate area % Decahiom, te 
Therous spectioscages mut iderdeoges, ant 
otuer: varied mensuring iasiruments. Al 
Kaougts ‘hee Te a nalts teiedhad af les 
iifteally well-qualified acientiate ta occupy the 
top level positions within. the inatiiute, there 
ig 2 shortage of aufficlent research personnel, 
However, improwenent will he noted ax thee 
Chines University of Belencs and Technology 
Teeing the supply of Is graduates into the 


“TAR sad the branch inatitutes, ae well as inte 


ne ee Branches of the 


rop-secnE| - 


a 


TAK have Sean reported at Halas, Shensl Pray 
ines Lanchou, Kansa Provinces Wuhan, 
Hupah Province: Chiengty, Seechwaw Prov 
ine} and Trumcht, Sinkiong Provinces. Banh 
of these branches bs sdpomtcaively OOeee 
traded fy the corresponding Hranch of the 
Chines: Academy of Selenves located ab cach 
at them locations, High efetgy nuclear 
physics research fa carried out by a group of 
institute sclentiats at JINR. 


8. Reseaveh wt the institute of Atomio Energy * 


has dealt largely with the production of cadia- 
isotopes and atcmic energy equipment, with, 
considerable emphtsia im Uiedtetiead research, 
Regent work inclutea studies of weak inter 
action bekween nuclel and elementary par: 
fetes, send work on tue develope’ of milllt- 
microxnond pulse techniques, This fatter 
wask would acem: te imply that fut work 
jin ihe refativnly sophisttcated Aatd of neutron 
Fine of Might will be done. The table of or- 
ganization of the Institute of Atomic Energy 
ie give in. Figure 2. 

1. Institute of Geology, Peipitg--Head: HOU 
Te-teng, The institube is subordinate to the 
Chinese Acadenry of Sclences aiid tas 0 labor 
tory Tocuted in Changeh'un, Hitin. Frovitice 
fhead: YU eyueny. ‘There bs alo an Acad 
emy of Geology Research affitiated with tbe 
Ministry of Gentogy, which. cuvtatiy carries 
out all the research forthe Ministry in. suppet 
Gf the miuriecouy geological surveys being on 
ducked in, China, 





a. Laboratory of Agricultural Apoleation af 

Atomic Energy, Peiping—Direvtor: Dr. Hat 

Kung-jen, wins was educated in ie United 

States, Extallished 28 August 0007, the Inh- 

oratory is ides tite Chinese Academy of Agri- 

auptural Getences. It is the leading resenich | 
‘organ for the study of applications of radie- 

antopes and loninnl ircadiation fn agriculture 
especially in tegand to plent cultivation. 


§. Péiping Taiveratty, Paping—tte depart- 
ments of Physics, ‘Atontic Energy and Badia 
‘Blectrontos compre one of the centers for 
‘auclear research under the 12-Yeer Plan for 
Setenge, gad students of the De- 
partment of Phystes produced a OF Dey alee 
trostatic ox well asa 20 Mev Induction electron 
accolerabit, The viceprosident of the ual 
versity, CHOU Pebynin ig often entified as 
one of Ching’s leading muclear sclentists.  - 
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ANNEX & 


LEADING COMMUNIST CHINESE NUCLEAR SCIENTISTS 


1. “The following Chines Communist scientists: 
Ben considered to te among the leading 


put 
sorialities in Ching, asancinted with the semis, 


enetey program 





2 CHANG Chirhta, DroWuckar Physics. 
Research sclentist at the Insitute of Atomic 
Enutgy sitte 1958. Returned to Communist 
Ching in 1986 after having spentseveral years 
in the United States, where he ncelved a Pita, 
degree from the University of Washington, 
and subsequently syarked ag an ingtructor st 
Gkishoms AgM. Ta 1060, he published @ 
paper entitled “Positrons” sind ih TNe i ag 4 


ope with Chinese aeoomplighmerts in 
ot radioactive ae In recent che 
Barn: 18 Getober 19 


3. CHANG Wen-ytt, pageeee physies and - 


cosmic rays, Deputy director of the Inatitute 
of Atwate Energy since 1980; enue 
member of tive ateif of the Institute since 1908, 
when. he returned to Communist China from 
the United States, In June 1966, he was re- 
fortey going w tothe USSR, The purpose of 
Wait is nok known, but ib ty Ukely that he 
visited the JINR, Dubos. Dr, CHANG sured 
as @ Teeareh professor iis atomie and thea 
rettoat phyales at Purdue University, 140-56; 
welling professad in, physics, Princeton Unl- 
yoralty, 1046.40; sesearch asnclate in physies, 
Pelacston University, 1943-48. Awarded & 
PhD, degree from Cambckige University, 
United Bingdom, 1034. Be became a pro» 
fessor of physies at Notional Southwest Uni- 
versity In Ching, 1994-38, prity to his wack in 
the United States. Dr, CHANG hos conducted 
yeaearoh on radinactivity, nuclear disintegra- 
tons by high spend pariltes, interaction of 
qmesons with mathe, aiid equmle rays. In his 
study on cosmic raya, he haa dete researeli on 


TOP SECRET] | 


gate xays originating from ma mesons it 
ead and iron, He is the author af numercis 
anlentific papers, including “Analysts of Beta 
disintegration Data"; rant of Shawery Fro 
duced In Lead, Carbon, Becylitim; and 
“Forther Results from the Study of Sem Level 
daa Showers.” Born; 9 Januney 
q |: 


4. CHAO Chang yao, Dr.—Nuclwar energy, A 
mentber of the sdlentifie eounell of JINR, 
Dobna, VSS, since 1987, Hels aisoa depuly 
divertor of the Inelitte of Atamts Mnoney, and | 
haa been affillated with this inetitute silage 
1061, vies, it was mamed the Instituke of 
Awarded . Fh, in physics 
af Tedanols 


‘ se: 
Massachusetts Institute of Technalogy, 1647; 
the University of Halle, East Germany; and 
Cavendish Laboratory, Cambridge, Author of 
mucer ences, Be wun aed bythe ll 
are energy, he waa credited by | 
Robert Mitkas with the discovery a 

ena rays produced by the annihilation a 

& positron anid 3 negatran through collisiors, 
Bors! 23 May 1902, 


& OTe Sapch'ieng, Dr-—Mnlsar physice. 
Regardedt ax Cormmuntiat Chinn's leading nee 
oleae physicist, Disecior LAR sines ifs tape 
tion in 1950, De. CHYUEN holds or haa. held 
many important scientifie potitions tn Come 
yuna Ching ainde he returned ia 148 fromm, 
Trance, alter having received a. PRD. degren 
irom the Untvarsity of Parks in 1045. He was 
Chief of Husearch, Natlenal Centor for Sclet- 
tific Research, 144-49. Dr, CHEN curreritly 
holds several positions within the Academy of * 
Selences (Setretary General, since 124; mem« 
ber of the Deparlnent of Physics, Mathematics 
axid Chemistry; and Oblet of the sian Atorale 
piped Research Conter, of tha Shensl Branch 
of the Acadamy of Sciences}. | 
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i ed Ga Tite GER Ghigeged inte 1th 
since 1949, hedid reuch vatueble ressarch 

to that Hine. His most importunt and best 
known work was the dlacovery of the third and 
fourth phages of nuclear fission. Born: 15 
Cuteber 108. 


, CHOU Pai-ques, Dr -—-Thearetiont phyaivs, 
apectalizing in aerodynamics and fluid me- 
ehanies, Vice-prealdent, Felping ee 
and member of the standing comm’ 
parkvent of Physios, Mathematios and chen 
istry, Academy of Selencrs, Secretary of tha 
‘World Pederation af Sclantific Workers. An 
active Communigh Party member, Tit, CHOU 
received a doetorate degree in physles from 
California Institute of Technology in 1828, and 
returned to Ching where He becama A pre 
feast of plivaies ot National Tainghua Unb 
versity, and subsequently ab Rational Geuth 
weat College. The greater portion of CHOU: 
research was carried on in the early years of 
his scientific career, His most revert theaty, 
in 1956, was entitled “The Vortiony Structure 
of Homogeneous teotupie Turbulence Im ite 
Final Period of Decay!* Born: 28 August 
268%, 
9. CHU Hungeysan-Cosmie rays, Presently 
at CINK, Dubos, USER. Has beet a re 
searcher at the TAR since at least 1946, Edu. 
cated in the United Kingdom pring. to his re 
turn to Communist China, ¢, 3955. Becently 
published vegearch includes; “The Electric 
Multipote Internal Canversion Induced by 
Neutron Pransition,” aod “Anguinr Distrlku- 


tion of the Decay Products of the Byperon.” 


&, PENG Nat-chong, Or-—Nucliar chemistry, 

A tnembee af the TAR alinee 1094, he received 
bis. postgraduate aducation in the United 
States, at Washington State College and the 
‘Unversity of Califemils at Berkeley. In 1054, 
Dr. FENG worked a5 4 researcher ab the in- 
atitule of Nuclear Studies at the University 
of Chicago, remaining in this capacity until 
dis rekuyn to Communist Ching sometime 
during W985 or 19568. Hom: 2) November 
1938, 






Nase 





%, HSIER ORielin, Drucker physics, Dr. 
HSIBE bes concentrated his roeearch efforts 
on the cyclotron at the LAR, with whith he has 
heen assoulnted sitme 1256, In January 1936, 
he returned from the United States where he 
hed worked and studied since 1p4t al Call. 
iomin Institute of Teehmalogy and at Stanford 
Tulversity, Subsequently, he worked as a re- 
search sesistant in the Microwave Laboratory 
of Stantord University, became an iatructer 


‘at the University of Orezon, 1952, and finely 


assumed the position of technical auperviae 
with the Argonne Cancer Hospital at the Undt- 
versity of Chicago unt prior to Bis refurtt to 
China. Two of his papers, published i, 1987,. 
wete entitled: “A New Method of ‘Beam By- 
traction for the Hlectvan Cyelotran,” and 
“Gontyibations to the Theory of Wave Guides 
with Stratified Medium." Born: & August 
Iga. 


1. AU Ning, Dp Nuclear phgeies, Cir. 
cently, & member of the Sclentide Council of 
TAR as well oy cerving as professor in the De 
partment of Physica at Pelping University, 
since 1883. Prior ta iis raturn te Communist 
Chink in 1000, he way oo the Staff of the a~ 
Honal Research Counell, ye 1040.30, a 
staiY member, Department of Pheyslos, Wis- 
consis University, Ya4h40; ant did pust-dow 
torvte work ab the Inatituta of ‘Theoretical 
Physics, University of Copenhagen, prior to 
ima. fr. WU received bls PL. degres ina 
clear physica. fram California Tnslitute of 
‘Technology in 104%. Both before and after he 
Acquired bis desterate, HU spent brief periods 
jes cesegreh at the Princeton Institute for Ad. 
vanced Studies. His theses were entitled “On 
the Quadruple Correlation in Tsettopic Tarhu- 
Jeniea” ant “A Qiantuni Mechanical Theory 
of Nevlrotts,”® Tndluded among tele more pe 
cont publieations are “On Multiple Production 
af Sfesone by High-Energy Wuckeon Collisions," 
and “Further Investigation.on the Sdatrix in 
Meson Theory.” Born: ® January 1915. 
li, Hit Lo-keng, Dr—Mathematics, Com. 
tamist Chitia’s leadiig mathematician, and 
director of the Institute of Mathemutics of 
the Academy of Sciences since 1991. Shite 














1054, he lias been a deputy direstog af the 
Department of Bhystet, Mathematios and 
Chemistry of the AS, ax well aa head, bo 1858, 
of the preperatory committee for the esiahtish- 
ment of te Acadesn’s Insblitute of Compute. 
Hon Techniques, Ir. HUA hay held a number 
of Unportant seluntifie posts after receiving 
hits B.Se. from Cambriige University. Has 
done research at the Princeton Institute of 
Advanced Stuiles, and served ag professor in 
the Departinent of Mathematics of the Unt 
versity of Tilnols prior ta 1948, In 1948, atter 
his tetuen fo China, he became 2 marber of 
the Mathematical and Physical otences 
‘dnoup of the AS wrtil 1886, when he becane 
foofessor af physics ab Natlonal Tring-hun 
University, Regearch papers published jn 
1058 include “A Convergent Thedrer In Space 
Forming by 4 Continuous Function of 4 Deas. 
ing Group,” and “Harmonics Analysts of 4 
‘Typiem Farm in the Theory of Funston of 
Several Gompinx Variables" He received first 
prize In 1858 from the Ad for the Inet work 
ated. Brom 1650 to early ISBT, sevanteen of 
be ae papers wore published, Bert: 
Fo fi 


12 HO Ping-eut, Dr—Physios ‘of meiels, 
apectrontopy, A member af the Selentific 
Committers af bath the Inatitute of Physica, 
sinee 1088, and the Institute of Mataltuns and 
Ceramics, singe 1956, of the AS, Or. RO became 


deputy director of the latter iatitate in 1958, ° 


He was also identitied with the Sclentite Dorn. 
sities of the Tnshitute of Metals, Shenyare 
Bratich of the Acadamy of Selences, in 1054, 
and from 1900-53, “2 served as a professne at 
Tsinghua Unbewesity, Prior to bls reburn to 
Communist Ching in 1950, Or. HO recelwedl 
& PID, degree from the University of Cell 


' fornin in 1943; did postaloctorate work at 


Massachusetts Institute of Technolagy; and 
yeeaG an ussistent professor at the Un 
versity of Chicago in 1949. Most of his work 
at the university was done ler the Offer of 
Naval Heseareh and involved the deformation 
of yetal, He hos done cutetanding work 
aince his retura to Chita on the development 








of materials for use at high temperatures, | | 












1. ff Sawkueng, Dr--Geolegy. One of 
Tommunist Chinn's leading and certalnly 
tosh infidenbial geologists. Dr. LT holds ot 
has held the following nesitions: Minister of 
Geology since’ M4: member of the Depart. 
tment of Earth Sclences of the Academy of 
Sclences singe 1956; vice-president tone of 
several} of the Acagemy sities 1984; formerly 
director of both the Academy's Institute of 
Geology, 1849-48, and the Institute of Pair 
cnbology, 7050458, iy, td attended Birmning- 
ham Univerdty, (LK, from which he received 
three degrtes, and was waarded an Honorary 
doctorate trait the University of Oslo. He ne 
tebved the A. B. Harpinekl Gold Medal for ou 
standing athiaverients in Geology, Pateartol- 
ogy, Batrography and Minergiogy atom the 
Acadamy of Sclenees, USSR. Since 1949, De, 
SX has been primarity involved ac an adminis. 
treater and “popular front’ representative for 
the Communist regime, Howerer, on two oc. 
éastons, he was reported as clowely agsoctated 
with China's sucleay energy program: he met 
with Russian and Chinese specialiste in 199% 
to disoties he exploitation of araniur depouita 
in Sinking provines; snd, in 1995, played an 
dmperbent part in formulating plans tor the 
program aaa whole, Born ¢. 189, 


it, PENG Huanwe Theoretical physics, 
Bepuby diverter of the TARA, since 195%, 
Member of the shanding committer, Depert 
tment of Physics, Mathematics and Qhermlstry 
Of the AS, Graduated from the ‘University of 
Michigan in LM; worked ds an assistant 
Professor at the Dublin institute foe Advanced 
Studiss pring a hie refi to Conmurilst 
Ching is HG. Profesaar at physics ab Teng. 
hua University, $990-52, when he became asgo 
ciated with the AS. tn 1086, was a Chines: 
delegate sent to Mosvow to plan for the estab. 
lishment of the Joint Inekitute for Nuclear Re- 
search. Th 1050, he was again in Moszow at 
tending an infernational Conference om Cos- 
nile Hays, ; : 

18. WANG Kan-cl’ang, Dr.Nyetear physton. 
Deputy director ane head of Chinese research 
et FWA, oud associated with the inatitule 








ate 


of 


28 


anes iia beginning in 1958, Alter acquiriig 
a PEs. degree in 1904 from the University of 
Balin, he eeturned t6 Chipe and wothed as 
a poofessor of physics at Chekiang Untversity 
und 147, when he became a shudent at the 
University of Calitortia. Deputy Director of 
the FAR, {650-56 He recently has been 
eredited as being one of the discoverers of a 
new nuclear particithe antl signa minwd 
feyperon, He is reported to have designed 9 
laxge hubbletype chamber fr fhe synchin- 
phesotros at the Duta institute, ax well 
as a twilosetive counter and fllm defector. 
Showers in Lead," 8A Suggestion an the De- 
tection of the Neutrine,” and “Nuclear Wien! 
on Gravitational Field" Born: 1% Anrti 
1807. 


Ve FEY Chete'a, Oroudtnelear physics, spe. 
olaileing in optics aad epectrasmapy. Dieter 








of the Department of Dechnical Bclences of 
the Aa since 1664, and currently a member of 
the Physica Pacully of the Chinese Walveralty 
of Setenee and Yechnology, Although posses 
ding a high depres of technical competincs, 


De, YEN has concerned, himself Iargely with 


acminiatrative doties in line with Communist 
Party directions strom 1950. After recelving 
is destorate from fhe Untusity of Paris in 
1937, and prior ta IMa, he had published at 
lebak Sfty sclentifie papers in. Engileh, French, 
and Chinese. His tesearch efforts Included. 
stodies af the resolution sind shirt of spectral 
lines i an elddteie field atid the widening, 
ahitt and asymmetry of atomie apectya of 
alkali metals, He has sien done research on 
specitegraphy, plescelectric oryatals, appited. 
optics, ratocherisivy and orystallograpby. 


. Ho lvaded a “motallargical delegation” to the 


USSR in June 1958, Boom: 4 Decentber 1900. 
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